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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)): 

Description, Pages 

1 -4 as originally filed 

5-6 received on 02.1 2.2003 with letter of 26.1 1 .2003 
Claims, Numbers 

1-10 as originally filed 
Drawings, Sheets 

M2-2J2. as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-10 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-10 




No: 


Claims 




Industrial applicability (I A) 


Yes: 


Claims 


1-10 




No: 


Claims 





2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following document: 

D1 : US-A-5 883 387 (MATSUYAMA KATSUHIRO ET AL) 1 6 March 1 999 (1 999-03-1 6) 



Document D1 , which is considered to represent the most relevant state of the art, 
discloses (cf. figures 3A-3F) a method of forming atomic force microscope tips from which 
the subject-matter of claim 1 differs in that a pyramidal aperture (304 in figure 3B) is 
etched in the n-Si layer (301) after the p-h-Si layer (303) has been deposited onto the n-Si 
layer and that a probe forming layer (305) is additionally deposited into the opening. 



The subject-matter of claim 1 is therefore new (Article 33(2) PCT). 

The problem to be solved by the present invention may be regarded as to manufacture an 
atomic force microscope tip in silicon with good stiffness and few masking steps. 

The solution to this problem proposed in claim 1 of the present application is considered 
as involving an inventive step (Article 33(3) PCT) for the following reasons: 
etching the pyramidal aperture on the bare first layer of doped silicon allows to deposit a 
second layer of doped silicon onto the first layer so that a silicon tip is automatically 
formed in the aperture which is part of the second layer. Such a solution cannot be 
inferred from D1, where however a further deposition of another material is needed in 
order to form the probe (cf. figure 3C). 

Claims 2-10 are dependent on claim 1 and as such also meet/s the requirements of the 
PCT with respect to novelty and inventive step. 

Claims 1-10 satisfy the requirements of Article 33(4) as regards the industrial applicability. 
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and fills the apertures 3 formed by the KOH etching as shown in Figure 1C. The layer of | 
epitaxial silicon is doped to have the opposite doping of the first layer of silicon. For 
example if the first layer of silicon is p-type doped then the layer of epitaxial silicon is n- 
type doped and if the first layer of silicon is n-type doped then the layer of epitaxial silicon 
5 is p-type doped. 

Figure ID shows the results of an anisotropic etch. This etch forms troughs and raised 
areas in the epitaxial silicon layer 4. In Figure IE a second layer of silicon has been fusion 
bonded to the layer of epitaxial silicon. This forms cavities 8 between the two layers. 
1 0 Ideally the second layer of silicon has the same doping as the layer of epitaxial silicon. 

Following the bonding of the two layers of silicon the first layer of silicon 1 is removed by 
electrochemical etch. Because the first layer of silicon and the epitaxial layer of silicon 4 
are doped differently the boundary between the two layers forms a diode junction. This 
15 diode junctions acts as a stop for the electrochemical etch. This allows the first layer of 
silicon 1 to be removed leaving the tips formed in the layer of epitaxial silicon 4 and solves 
the problems of removing the tips from the mould. 

Figure IF shows the layer of epitaxial silicon 4 with cavity 8 after removal of the first layer 
20 of silicon. A masking layer 5 is deposited onto the epitaxial silicon 4. The masking layer 
5 covers the atomic force microscope tips but is deposited to leave a gap 6 after each tip. 

Figure 1G shows the results of a release etch. This etches away the epitaxial silicon not 
covered by masking layer 5. This releases the tip from the nearest raised layer of epitaxial 
25 silicon 4 and leaves the tip cantilevered. Finally the masking layer 5 is removed to leave 
the cantilevered atomic force microscope tips. 

Other process steps can be added to this process to form other MEMS structures such as 
actuators or features such as metal interconnects/bondpads. 

30 

In another embodiment the steps illustrated in Figures ID to 1G are omitted and the first 
layer of silicon 1 is removed by electrochemical etch after the step of depositing the layer 
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of epitaxial silicon 4 shown in Figure 1C. In this embodiment the atomic force microscope 
tips formed using the method of the invention are not cantilevered. Again furth er steps c an 
be added to this process to form other MEMS structures or other features. 

5 Using the method of the invention atomic force microscope tips have been produced with a 
base of 4 x 4 microns and height of 2.82 microns. The tips produced using the method of 
the invention are formed of silicon and have superior stiffness and strength to tips formed 
of other materials such as silicon nitride, silicon dioxide etc. Atomic force microscope tips 
formed using the method of the invention are more uniform than those formed using 
10 chemical vapour deposition. 

The foregoing describes the invention including preferred forms thereof. Alterations and 
modifications as will be obvious to those skilled in the art are intended to be incorporated 
within the scope hereof as defined in the accompanying claims. 
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